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1.0 INTRODUCTION AND ADMINISTRATIVE INFORMATION

Golden Spread Electric Cooperative, Inc. (GSEC) is a tax-exempt, consumer-owned public utility,
organized in 1984 to provide low cost, reliable electric service for its rural distribution cooperative
members. Its 16 member systems serve more than 199,000 retail consumers located in the Oklahoma
Panhandle and an area covering 24 percent of Texas including the Panhandle, South Plains and Edwards
Plateau Regions.

Golden Spread Electric Cooperative, Inc. (GSEC) owns and operates Antelope Elk Energy Center
(AEEC), a 168 MW generating facility currently comprising 18 quick start Wartsilla engines located near
Abernathy, Texas. At AEEC, GSEC is also currently building a new combustion turbine-generator facility
with a maximum generating capacity of 202 MW, whose construction was recently authorized under
Permit PSD-TX-1358-GHG. These facilities provide primarily peaking and intermediate power needs in
a highly cyclical operation, and are used also to provide quick-start capacity and grid stabilization to
existing and planned wind turbine facilities. In this project, GSEC proposes to build three additional gas
turbine facilities identical to the facility currently in construction. These new units will support demands
from both the Electric Reliability Council of Texas (ERCOT) and the Southwest Power Pool (SPP), with
one or two of the units configured to support either grid.

The new units at Antelope Elk Energy Center will feature new GE 7F 5-Series gas turbines in a simple
cycle application.1 Supply air will be compressed by the integral 14-stage compressor. Natural gas fuel
will be combusted in GE’s DLN 2.6+ combustion system and the combustion exhaust gases will power the
3-stage expansion turbine. The turbine is air cooled, and an evaporative air cooler is also used for inlet air
cooling during summer peak ambient air temperatures.

The 7F 5-Series turbine is the latest development of GE’s F-class turbine technology, which is used in
over 1100 gas turbines worldwide. The 14-stage air compressor is equipped with super-finish 3-
dimensional airfoils for improved efficiency with less long-term degradation. The 3-stage combustion
turbine in the 5-Series features a hot gas path with advanced cooling and sealing technologies to improve
efficiency and lower lifecycle costs. A new model-based process control system also improves
performance efficiency. As a result, the 7F 5-Series turbine achieves efficiency above 38.7% in a simple-
cycle application2. The unit can produce up to 202 MW in cold weather conditions, and nominally 190.1
MW in peak summer operation. Compared to other 7F class turbines, the 5-Series turbine also has
improvements in start-up and turndown capability, ramp-up rate, and lifecycle costs in peaking, cyclic,
and steady-state operation. During normal start-up, the 5-Series turbine will achieve 50% capacity load in
30 minutes, and thereafter operate at design emission limits. During “peaking start-up”, a combination of
measures allow the unit to achieve 75% load in about 10 minutes, full load operation in about 11.5
minutes, and to operate within design emission limits within 22 minutes. (Peaking start-ups increase the
rotor and hot gas maintenance costs relative to normal start-ups.) The turbine is equipped with GE’s Dry
Low NOx (DLN) 2.6+ combustion system to achieve normal emission levels of 9 ppmvd nitrogen oxides
(NOx) @15% O" and 9 ppmvd carbon monoxide (CO) at operation from 100% load to nominally 50%
load.

Combustion exhaust emissions from the turbines comprise the majority of greenhouse gas (GHG)
emissions from the plant site, with smaller emissions from the natural gas supply equipment, natural gas

1 These units were previously designated as 7FA.005 series turbines.
2 This efficiency is equivalent to a heat rate of 8905 BTU (LHV)/kWh of gross power output, and is guaranteed at
98´F ambient temperatures and 18% relative humidity and other specified operating conditions and parameters.
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heaters, emergency/backup diesel generators, and electrical equipment. The proposed gas turbines will
exhaust through stack Emission Point Numbers (EPNs) TURB2, TURB3, and TURB4. Leaks from the
natural gas supply equipment are shown as EPN NG-FUG. Sulfur hexafluoride (SF6) will be released in
low-volume leaks from circuit breakers as EPN SF6-FUG. The natural gas heaters are indirect-fired water
batch heaters used to heat the natural gas fuel above the dewpoint. They are fueled with natural gas and
discharge through EPNs NGHEATR-2A, NGHEATR-3, and NGHEATR-4. The emergency/backup
diesel generators discharge through EPNs EMERGEN2, EMERGEN3, and EMERGEN4.

Under the U.S. Environmental Protection Agency’s (EPA’s) Prevention of Significant Deterioration
(PSD) regulations in 40 CFR 52.21, Antelope Elk Energy Center is currently a major source of both
GHG and “criteria” (non-GHG) pollutants. Under the current PSD rules and guidance, the project to
install three gas turbines and associated equipment at Antelope Elk Energy Center is required to obtain
authorization for its GHG emissions from the EPA. (A State Implementation Plan to enable Texas to
directly review and process GHG permit applications is pending.) The proposed project is also subject to
PSD review by the Texas Commission on Environmental Quality (TCEQ) for non-GHG emissions, since
it will release carbon monoxide (CO), nitrogen oxides (NOx), particulate matter less than 10 microns in
diameter and less than 2.5 microns in diameter at rates above their PSD significant emission rates. These
non-GHG emissions, and other pollutants with emission rates below the respective PSD significant
emission rates, are subject to the State of Texas pre-construction authorization requirements, and
authorizations for those associated facilities and emissions will be obtained separately from the TCEQ.

Sources and emissions subject to PSD permitting requirements because of their potential to release GHG
emissions are only subject to some of the requirements of the PSD rules. The primary requirement of a
PSD permit for GHG emissions is to require that the permitted facilities use the Best Available Control
Technology (BACT) for controlling GHG emissions. The resulting PSD permit specifies emission levels
reflecting the use of BACT, including emissions monitoring and other requirements to ensure that the
BACT emission levels are maintained during operations.

Administrative information for the owner and operator of the Antelope Elk Energy Center, and
information on the site itself, is provided in the TCEQ Form PI-1, which follows this page. The TCEQ
Form PI-1 is a basic element of the TCEQ permit process which will be used to authorize emissions and
facilities other than those related to GHG pollutants.

The start of construction of the new turbine at Antelope Elk Energy Center is projected for March 1,
2015. Initial operation of the new facilities is expected in 1st quarter 2016.

The remaining sections of this permit application are the following: Section 2.0 provides process
information for the new turbine and Section 3.0 provides site information for Antelope Elk Energy
Center. Section 4.0 summarizes and describes the calculation of GHG emissions from the proposed
turbine and supporting equipment. Section 5.0 summarizes the applicability of PSD permit requirements.
Section 6.0 analyzes and selects the BACT, including proposed emission limits and monitoring and
maintenance requirements to achieve and maintain compliance with the BACT emission limits.

Affiliated with the Federal PSD permit process are requirements to consider the impacts of the proposed
power plant on cultural and historical resources in the area, and on biological resources including
threatened and endangered species. These impacts will be addressed in studies separate from this PSD
permit application.
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ejcpigf/ Hqt oqtg kphqtocvkqp tgictfkpi vjg Eqtg Fcvc Hqto- ecnn )623* 34;.6286 qt iq vq
yyy/vegs/vgzcu/iqx0rgtokvvkpi0egpvtcnatgikuvt{0iwkfcpeg/jvon/

K/ Crrnkecpv Kphqtocvkqp

C/ Eqorcp{ qt Qvjgt Ngicn Pcog< Iqnfgp Urtgcf Gngevtke Eqqrgtcvkxg- Kpe/

Vgzcu Ugetgvct{ qh Uvcvg Ejctvgt0Tgikuvtcvkqp Pwodgt )kh crrnkecdng*< UQU Hknkpi Pq/ 79766612

D/ Eqorcp{ Qhhkekcn Eqpvcev Pcog< Igqtig G/ Jguu

Vkvng< Xkeg Rtgukfgpv- Rtqfwevkqp

Ocknkpi Cfftguu< R/Q/ Dqz ;9;9

Ekv{< Coctknnq Uvcvg< VZ \KR Eqfg< 8;216.69;9

Vgngrjqpg Pq/< 917045;.6329 Hcz Pq/< 9170485.3;33 G.ockn Cfftguu< ijguuBiuge/eqqr

E/ Vgejpkecn Eqpvcev Pcog< Rcvtkem Owtkp- R/G/

Vkvng< Rtkpekrcn

Eqorcp{ Pcog< Owtkp Gpxktqpogpvcn Kpe/

Ocknkpi Cfftguu< 8163 Yguv Oc{dgtt{ Vtckn

Ekv{< Rgqtkc Uvcvg< C\ \KR Eqfg< 96494.4279

Vgngrjqpg Pq/< 824092;.7226 Hcz Pq/< G.ockn Cfftguu< rowtkpBowtkpgpx/eqo

F/ Ukvg Pcog< Cpvgnqrg Gnm Gpgti{ Egpvgt

G/ Ctgc Pcog0V{rg qh Hceknkv{< Vwtdkpgu 3.50Gngevtkecn Rqygt Rtqfwevkqp Rgtocpgpv Rqtvcdng

H/ Rtkpekrcn Eqorcp{ Rtqfwev qt Dwukpguu< Gngevtkecn Rqygt Rtqfwevkqp

Rtkpekrcn Uvcpfctf Kpfwuvtkcn Encuukhkecvkqp Eqfg )UKE*< 5;22

Rtkpekrcn Pqtvj Cogtkecp Kpfwuvt{ Encuukhkecvkqp U{uvgo )PCKEU*< 332223

I/ Rtqlgevgf Uvctv qh Eqpuvtwevkqp Fcvg< 40203126

Rtqlgevgf Uvctv qh Qrgtcvkqp Fcvg< 2uv S03127

J/ Hceknkv{ cpf Ukvg Nqecvkqp Kphqtocvkqp )Kh pq uvtggv cfftguu- rtqxkfg engct ftkxkpi fktgevkqpu vq vjg ukvg
kp ytkvkpi/*< Hceknkv{ ku pqtvj qhh Eqwpv{ Tqcf 426- gcuv qh K.38

Uvtggv Cfftguu< 2565 Eqwpv{ Tqcf 426

Ekv{0Vqyp< Cdgtpcvj{ Eqwpv{< Jcng \KR Eqfg< 8;422

Ncvkvwfg )pgctguv ugeqpf*< 44²62�67/6�P Nqpikvwfg )pgctguv ugeqpf*< 212´61�48/7�Y
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K/ Ceeqwpv Kfgpvkhkecvkqp Pwodgt )ngcxg dncpm kh pgy ukvg qt hceknkv{*< JCC.113D

L/ Eqtg Fcvc Hqto/

Ku vjg Eqtg Fcvc Hqto )Hqto 21511* cvvcejgfA Kh Pq- rtqxkfg ewuvqogt tghgtgpeg pwodgt
cpf tgiwncvgf gpvkv{ pwodgt )eqorngvg M cpf N*/

[GU PQ

M/ Ewuvqogt Tghgtgpeg Pwodgt )EP*< EP713774498

N/ Tgiwncvgf Gpvkv{ Pwodgt )TP*< TP216973621

KK/ Igpgtcn Kphqtocvkqp

C/ Ku eqphkfgpvkcn kphqtocvkqp uwdokvvgf ykvj vjku crrnkecvkqpA Kh [gu- octm gcej
eqphkfgpvkcn rcig eqphkfgpvkcn kp nctig tgf ngvvgtu cv vjg dqvvqo qh gcej rcig/

[GU PQ

D/ Ku vjku crrnkecvkqp kp tgurqpug vq cp kpxguvkicvkqp- pqvkeg qh xkqncvkqp- qt gphqtegogpv
cevkqpA Kh [gu- cvvcej c eqr{ qh cp{ eqttgurqpfgpeg htqo vjg cigpe{ cpf rtqxkfg vjg
TP kp ugevkqp K/N/ cdqxg/

[GU PQ

E/ Pwodgt qh Pgy Lqdu< P0C

F/ Rtqxkfg vjg pcog qh vjg Uvcvg Ugpcvqt cpf Uvcvg Tgrtgugpvcvkxg cpf fkuvtkev pwodgtu hqt vjku hceknkv{
ukvg<

Uvcvg Ugpcvqt< Ugpcvqt Tqdgtv Fwpecp Fkuvtkev Pq/< 39

Uvcvg Tgrtgugpvcvkxg< Tgrtgugpvcvkxg Mgp Mkpi Fkuvtkev Pq/< 99

KKK/ V{rg qh Rgtokv Cevkqp Tgswguvgf

C/ Octm vjg crrtqrtkcvg dqz kpfkecvkpi yjcv v{rg qh cevkqp ku tgswguvgf/

Kpkvkcn Cogpfogpv Tgxkukqp )41 VCE 227/227)g* Ejcpig qh Nqecvkqp Tgnqecvkqp

D/ Rgtokv Pwodgt )kh gzkuvkpi*< 21;259 0 RUFVZ2469

E/ Rgtokv V{rg< Octm vjg crrtqrtkcvg dqz kpfkecvkpi yjcv v{rg qh rgtokv ku tgswguvgf/
)ejgem cnn vjcv crrn{- umkr hqt ejcpig qh nqecvkqp*

Eqpuvtwevkqp Hngzkdng Ownvkrng Rncpv Pqpcvvckpogpv Rncpv.Ykfg Crrnkecdknkv{ Nkokv

Rtgxgpvkqp qh Ukipkhkecpv Fgvgtkqtcvkqp Jc|ctfqwu Ckt Rqnnwvcpv Oclqt Uqwteg

Qvjgt<

F/ Ku c rgtokv tgpgycn crrnkecvkqp dgkpi uwdokvvgf kp eqplwpevkqp ykvj vjku
cogpfogpv kp ceeqtfcpeg ykvj 41 VCE 227/426)e*/

[GU PQ
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[GU PQ
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Uvtggv Cfftguu<

Ekv{< Eqwpv{< \KR Eqfg<

3/ Rtqrqugf Nqecvkqp qh Hceknkv{ )Kh pq uvtggv cfftguu- rtqxkfg engct ftkxkpi fktgevkqpu vq vjg ukvg kp ytkvkpi/*<

Uvtggv Cfftguu<

Ekv{< Eqwpv{< \KR Eqfg<

4/ Yknn vjg rtqrqugf hceknkv{- ukvg- cpf rnqv rncp oggv cnn ewttgpv vgejpkecn tgswktgogpvu qh
vjg rgtokv urgekcn eqpfkvkqpuA Kh �PQ�- cvvcej fgvckngf kphqtocvkqp/

[GU PQ

5/ Ku vjg ukvg yjgtg vjg hceknkv{ ku oqxkpi eqpukfgtgf c oclqt uqwteg qh etkvgtkc rqnnwvcpvu
qt JCRuA

[GU PQ

H/ Eqpuqnkfcvkqp kpvq vjku Rgtokv< Nkuv cp{ uvcpfctf rgtokvu- gzgorvkqpu qt rgtokvu d{ twng vq dg
eqpuqnkfcvgf kpvq vjku rgtokv kpenwfkpi vjqug hqt rncppgf ockpvgpcpeg- uvctvwr- cpf ujwvfqyp/

Nkuv< Pqpg

I/ Ctg {qw rgtokvvkpi rncppgf ockpvgpcpeg- uvctvwr- cpf ujwvfqyp gokuukqpuA Kh [gu-
cvvcej kphqtocvkqp qp cp{ ejcpigu vq gokuukqpu wpfgt vjku crrnkecvkqp cu urgekhkgf
kp XKK cpf XKKK/

[GU PQ

J/ Hgfgtcn Qrgtcvkpi Rgtokv Tgswktgogpvu
)41 VCE Ejcrvgt 233 Crrnkecdknkv{*
Ku vjku hceknkv{ nqecvgf cv c ukvg tgswktgf vq qdvckp c hgfgtcn
qrgtcvkpi rgtokvA Kh [gu- nkuv cnn cuuqekcvgf rgtokv pwodgt)u*-
cvvcej rcigu cu pggfgf*/

[GU PQ Vq dg fgvgtokpgf

Cuuqekcvgf Rgtokv Pq )u/*< Cp kpkvkcn HQR crrnkecvkqp yknn dg uwdokvvgf/

2/ Kfgpvkh{ vjg tgswktgogpvu qh 41 VCE Ejcrvgt 233 vjcv yknn dg vtkiigtgf kh vjku crrnkecvkqp ku crrtqxgf/

HQR Ukipkhkecpv Tgxkukqp HQR Okpqt Crrnkecvkqp hqt cp HQR Tgxkukqp

Qrgtcvkqpcn Hngzkdknkv{0Qhh.Rgtokv Pqvkhkecvkqp Uvtgconkpgf Tgxkukqp hqt IQR

Vq dg Fgvgtokpgf Pqpg



TCEQ-10252 (Revised 09/13) PI-1 Instructions
This form is for use by facilities subject to air quality requirements and may be
revised periodically. (APDG 5171v20) Page 4 of 9

Texas Commission on Environmental Quality
Form PI-1 General Application for

Air Preconstruction Permit and Amendment

III. Type of Permit Action Requested (continued)

H. Federal Operating Permit Requirements (30 TAC Chapter 122 Applicability) (continued)

2. Identify the type(s) of FOP(s) issued and/or FOP application(s) submitted/pending for the site.
(check all that apply)

GOP Issued GOP application/revision application submitted or under APD review

SOP Issued SOP application/revision application submitted or under APD review

IV. Public Notice Applicability

A. Is this a new permit application or a change of location application? YES NO

B. Is this application for a concrete batch plant? If Yes, complete V.C.1 – V.C.2. YES NO

C. Is this an application for a major modification of a PSD, nonattainment,
FCAA 112(g) permit, or exceedance of a PAL permit?

YES NO

D. Is this application for a PSD or major modification of a PSD located within
100 kilometers or less of an affected state or Class I Area?

YES NO

If Yes, list the affected state(s) and/or Class I Area(s).

List:

E. Is this a state permit amendment application? If Yes, complete IV.E.1. – IV.E.3.

1. Is there any change in character of emissions in this application? YES NO

2. Is there a new air contaminant in this application? YES NO

3. Do the facilities handle, load, unload, dry, manufacture, or process grain, seed,
legumes, or vegetables fibers (agricultural facilities)?

YES NO

F. List the total annual emission increases associated with the application

Volatile Organic Compounds (VOC): 95.69 tons/yr

Sulfur Dioxide (SO2): 37.45 tons/yr

Carbon Monoxide (CO): 785.64 tons/yr

Nitrogen Oxides (NOx): 427.57 tons/yr

Particulate Matter (PM): 64.20 tons/yr

PM 10 microns or less (PM10): 64.20 tons/yr

PM 2.5 microns or less (PM2.5): 64.20 tons/yr

Lead (Pb): < 0.0001 tons/yr

Hazardous Air Pollutants (HAPs): 13.69 tons/yr

Other speciated air contaminants not listed above: GHG as CO2-eq – 1,622,386 tons/yr
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Vgzcu Eqookuukqp qp Gpxktqpogpvcn Swcnkv{
Hqto RK.2 Igpgtcn Crrnkecvkqp hqt

Ckt Rtgeqpuvtwevkqp Rgtokv cpf Cogpfogpv

X/ Rwdnke Pqvkeg Kphqtocvkqp )eqorngvg kh crrnkecdng*

C/ Rwdnke Pqvkeg Eqpvcev Pcog< Tqp Rqrglq{

Vkvng< Rtqfwevkqp Gpxktqpogpvcn ' KU Eqqtfkpcvqt

Ocknkpi Cfftguu< 5828 U/ Nqqr 39;

Ekv{< Nwddqem Uvcvg< VZ \KR Eqfg< 8;535

D/ Pcog qh vjg Rwdnke Rnceg< Cdgtpcvj{ Rwdnke Nkdtct{

Rj{ukecn Cfftguu )Pq R/Q/ Dqzgu*< 922 Cxgpwg F

Ekv{< Cdgtpcvj{ Eqwpv{< Jcng \KR Eqfg< 8;422

Vjg rwdnke rnceg jcu itcpvgf cwvjqtk|cvkqp vq rnceg vjg crrnkecvkqp hqt rwdnke xkgykpi cpf
eqr{kpi/

[GU PQ

Vjg rwdnke rnceg jcu kpvgtpgv ceeguu cxckncdng hqt vjg rwdnke/ [GU PQ

E/ Eqpetgvg Dcvej Rncpvu- RUF- cpf Pqpcvvckpogpv Rgtokvu

2/ Eqwpv{ Lwfig Kphqtocvkqp )Hqt Eqpetgvg Dcvej Rncpvu cpf RUF cpf0qt Pqpcvvckpogpv Rgtokvu* hqt vjku
hceknkv{ ukvg/

Vjg Jqpqtcdng< Lwfig Dknn Eqngocp

Ocknkpi Cfftguu< Eqwtvjqwug- 611 Dtqcfyc{- Tqqo 351

Ekv{< Rnckpxkgy Uvcvg< VZ \KR Eqfg< 8;183.9161

3/ Ku vjg hceknkv{ nqecvgf kp c owpkekrcnkv{ qt cp gzvtcvgttkvqtkcn lwtkufkevkqp qh c
owpkekrcnkv{A )Hqt Eqpetgvg Dcvej Rncpvu*

[GU PQ

Rtgukfkpi Qhhkegtu Pcog)u*<

Vkvng<

Ocknkpi Cfftguu<

Ekv{< Uvcvg< \KR Eqfg<

4/ Rtqxkfg vjg pcog- ocknkpi cfftguu qh vjg ejkgh gzgewvkxg cpf Kpfkcp Iqxgtpkpi Dqf{= cpf kfgpvkh{ vjg
Hgfgtcn Ncpf Ocpcigt)u* hqt vjg nqecvkqp yjgtg vjg hceknkv{ ku qt yknn dg nqecvgf/

Ejkgh Gzgewvkxg<

Ocknkpi Cfftguu<

Ekv{< Uvcvg< \KR Eqfg<

Pcog qh vjg Kpfkcp Iqxgtpkpi Dqf{<

Ocknkpi Cfftguu<

Ekv{< Uvcvg< \KR Eqfg<
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Hgfgtcn Ncpf Ocpcigt)u* hqt vjg nqecvkqp yjgtg vjg hceknkv{ ku qt yknn dg nqecvgf/ )eqpvkpwgf*

Pcog qh vjg Hgfgtcn Ncpf Ocpcigt)u*<

F/ Dknkpiwcn Pqvkeg

Ku c dknkpiwcn rtqitco tgswktgf d{ vjg Vgzcu Gfwecvkqp Eqfg kp vjg Uejqqn FkuvtkevA [GU PQ

Ctg vjg ejknftgp yjq cvvgpf gkvjgt vjg gngogpvct{ uejqqn qt vjg okffng uejqqn enquguv vq
{qwt hceknkv{ gnkikdng vq dg gptqnngf kp c dknkpiwcn rtqitco rtqxkfgf d{ vjg fkuvtkevA

[GU PQ

Kh [gu- nkuv yjkej ncpiwcigu ctg tgswktgf d{ vjg dknkpiwcn rtqitcoA

XK/ Uocnn Dwukpguu Encuukhkecvkqp )Tgswktgf*

C/ Fqgu vjku eqorcp{ )kpenwfkpi rctgpv eqorcpkgu cpf uwdukfkct{ eqorcpkgu* jcxg
hgygt vjcp 211 gornq{ggu qt nguu vjcp %7 oknnkqp kp cppwcn itquu tgegkrvuA

[GU PQ

D/ Ku vjg ukvg c oclqt uvcvkqpct{ uqwteg hqt hgfgtcn ckt swcnkv{ rgtokvvkpiA [GU PQ

E/ Ctg vjg ukvg gokuukqpu qh cp{ tgiwncvgf ckt rqnnwvcpv itgcvgt vjcp qt gswcn vq
61 vr{A

[GU PQ

F/ Ctg vjg ukvg gokuukqpu qh cnn tgiwncvgf ckt rqnnwvcpvu eqodkpgf nguu vjcp 86 vr{A [GU PQ

XKK/ Vgejpkecn Kphqtocvkqp

C/ Vjg hqnnqykpi kphqtocvkqp owuv dg uwdokvvgf ykvj {qwt Hqto RK.2
)vjku ku lwuv c ejgemnkuv vq ocmg uwtg {qw jcxg kpenwfgf gxgt{vjkpi*

2/ Ewttgpv Ctgc Ocr

3/ Rnqv Rncp

4/ Gzkuvkpi Cwvjqtk|cvkqpu

5/ Rtqeguu Hnqy Fkcitco

6/ Rtqeguu Fguetkrvkqp

7/ Oczkowo Gokuukqpu Fcvc cpf Ecnewncvkqpu

8/ Ckt Rgtokv Crrnkecvkqp Vcdngu

c/ Vcdng 2)c* )Hqto 21264* gpvkvngf- Gokuukqp Rqkpv Uwooct{

d/ Vcdng 3 )Hqto 21266* gpvkvngf- Ocvgtkcn Dcncpeg

e/ Qvjgt gswkrogpv- rtqeguu qt eqpvtqn fgxkeg vcdngu

D/ Ctg cp{ uejqqnu nqecvgf ykvjkp 4-111 hggv qh vjku hceknkv{A [GU PQ



VEGS.21363 )Tgxkugf 1;024* RK.2 Kpuvtwevkqpu
Vjku hqto ku hqt wug d{ hceknkvkgu uwdlgev vq ckt swcnkv{ tgswktgogpvu cpf oc{ dg
tgxkugf rgtkqfkecnn{/ )CRFI 6282x31* Rcig ' qh )

Vgzcu Eqookuukqp qp Gpxktqpogpvcn Swcnkv{
Hqto RK.2 Igpgtcn Crrnkecvkqp hqt

Ckt Rtgeqpuvtwevkqp Rgtokv cpf Cogpfogpv

XKK/ Vgejpkecn Kphqtocvkqp

E/ Oczkowo Qrgtcvkpi Uejgfwng<

Jqwt)u*< 35 Fc{)u*< 8 Yggm)u*< 63 [gct)u*< wr vq 9871 jtu

Ugcuqpcn QrgtcvkqpA Kh [gu- rngcug fguetkdg kp vjg urceg rtqxkfg dgnqy/ [GU PQ

F/ Jcxg vjg rncppgf OUU gokuukqpu dggp rtgxkqwun{ uwdokvvgf cu rctv qh cp gokuukqpu
kpxgpvqt{A

[GU PQ

Rtqxkfg c nkuv qh gcej rncppgf OUU hceknkv{ qt tgncvgf cevkxkv{ cpf kpfkecvg yjkej {gctu vjg OUU cevkxkvkgu jcxg
dggp kpenwfgf kp vjg gokuukqpu kpxgpvqtkgu/ Cvvcej rcigu cu pggfgf/

G/ Fqgu vjku crrnkecvkqp kpxqnxg cp{ ckt eqpvcokpcpvu hqt yjkej c fkucuvgt tgxkgy ku
tgswktgfA

[GU PQ

H/ Fqgu vjku crrnkecvkqp kpenwfg c rqnnwvcpv qh eqpegtp qp vjg Ckt Rqnnwvcpv Ycvej Nkuv
)CRYN*A

[GU PQ

XKKK/ Uvcvg Tgiwncvqt{ Tgswktgogpvu
Crrnkecpvu owuv fgoqpuvtcvg eqornkcpeg ykvj cnn crrnkecdng uvcvg tgiwncvkqpu vq qdvckp
c rgtokv qt cogpfogpv/ Vjg crrnkecvkqp owuv eqpvckp fgvckngf cvvcejogpvu cfftguukpi
crrnkecdknkv{ qt pqp crrnkecdknkv{= kfgpvkh{ uvcvg tgiwncvkqpu= ujqy jqy tgswktgogpvu ctg ogv= cpf
kpenwfg eqornkcpeg fgoqpuvtcvkqpu/

C/ Yknn vjg gokuukqpu htqo vjg rtqrqugf hceknkv{ rtqvgev rwdnke jgcnvj cpf ygnhctg- cpf
eqorn{ ykvj cnn twngu cpf tgiwncvkqpu qh vjg VEGSA

[GU PQ

D/ Yknn gokuukqpu qh ukipkhkecpv ckt eqpvcokpcpvu htqo vjg hceknkv{ dg ogcuwtgfA [GU PQ

E/ Ku vjg Dguv Cxckncdng Eqpvtqn Vgejpqnqi{ )DCEV* fgoqpuvtcvkqp cvvcejgfA [GU PQ

F/ Yknn vjg rtqrqugf hceknkvkgu cejkgxg vjg rgthqtocpeg tgrtgugpvgf kp vjg rgtokv
crrnkecvkqp cu fgoqpuvtcvgf vjtqwij tgeqtfmggrkpi- oqpkvqtkpi- uvcem vguvkpi- qt
qvjgt crrnkecdng ogvjqfuA

[GU PQ

KZ/ Hgfgtcn Tgiwncvqt{ Tgswktgogpvu
Crrnkecpvu owuv fgoqpuvtcvg eqornkcpeg ykvj cnn crrnkecdng hgfgtcn tgiwncvkqpu vq
qdvckp c rgtokv qt cogpfogpv/ Vjg crrnkecvkqp owuv eqpvckp fgvckngf cvvcejogpvu cfftguukpi
crrnkecdknkv{ qt pqp crrnkecdknkv{= kfgpvkh{ hgfgtcn tgiwncvkqp uwdrctvu= ujqy jqy tgswktgogpvu ctg
ogv= cpf kpenwfg eqornkcpeg fgoqpuvtcvkqpu/

C/ Fqgu Vkvng 51 Eqfg qh Hgfgtcn Tgiwncvkqpu Rctv 71- )51 EHT Rctv 71* Pgy Uqwteg
Rgthqtocpeg Uvcpfctf )PURU* crrn{ vq c hceknkv{ kp vjku crrnkecvkqpA

[GU PQ

D/ Fqgu 51 EHT Rctv 72- Pcvkqpcn Gokuukqpu Uvcpfctf hqt Jc|ctfqwu Ckt Rqnnwvcpvu
)PGUJCR* crrn{ vq c hceknkv{ kp vjku crrnkecvkqpA

[GU PQ



VEGS.21363 )Tgxkugf 1;024* RK.2 Kpuvtwevkqpu
Vjku hqto ku hqt wug d{ hceknkvkgu uwdlgev vq ckt swcnkv{ tgswktgogpvu cpf oc{ dg
tgxkugf rgtkqfkecnn{/ )CRFI 6282x31* Rcig ( qh )

Vgzcu Eqookuukqp qp Gpxktqpogpvcn Swcnkv{
Hqto RK.2 Igpgtcn Crrnkecvkqp hqt

Ckt Rtgeqpuvtwevkqp Rgtokv cpf Cogpfogpv

KZ/ Hgfgtcn Tgiwncvqt{ Tgswktgogpvu
Crrnkecpvu owuv fgoqpuvtcvg eqornkcpeg ykvj cnn crrnkecdng hgfgtcn tgiwncvkqpu vq
qdvckp c rgtokv qt cogpfogpv/ Vjg crrnkecvkqp owuv eqpvckp fgvckngf cvvcejogpvu cfftguukpi
crrnkecdknkv{ qt pqp crrnkecdknkv{= kfgpvkh{ hgfgtcn tgiwncvkqp uwdrctvu= ujqy jqy tgswktgogpvu ctg
ogv= cpf kpenwfg eqornkcpeg fgoqpuvtcvkqpu/

E/ Fqgu 51 EHT Rctv 74- Oczkowo Cejkgxcdng Eqpvtqn Vgejpqnqi{ )OCEV* uvcpfctf
crrn{ vq c hceknkv{ kp vjku crrnkecvkqpA

[GU PQ

F/ Fq pqpcvvckpogpv rgtokvvkpi tgswktgogpvu crrn{ vq vjku crrnkecvkqpA [GU PQ

G/ Fq rtgxgpvkqp qh ukipkhkecpv fgvgtkqtcvkqp rgtokvvkpi tgswktgogpvu crrn{ vq vjku
crrnkecvkqpA

[GU PQ

H/ Fq Jc|ctfqwu Ckt Rqnnwvcpv Oclqt Uqwteg ]HECC 223)i*_ tgswktgogpvu crrn{ vq vjku
crrnkecvkqpA

[GU PQ

I/ Ku c Rncpv.ykfg Crrnkecdknkv{ Nkokv rgtokv dgkpi tgswguvgfA [GU PQ

Z/ Rtqhguukqpcn Gpikpggt )R/G/* Ugcn

Ku vjg guvkocvgf ecrkvcn equv qh vjg rtqlgev itgcvgt vjcp %3 oknnkqp fqnnctuA [GU PQ

Kh [gu- uwdokv vjg crrnkecvkqp wpfgt vjg ugcn qh c Vgzcu nkegpugf R/G/

ZK/ Rgtokv Hgg Kphqtocvkqp

Ejgem- Oqpg{ Qtfgt- Vtcpucevkqp Pwodgt -gRc{ Xqwejgt Pwodgt< Hgg Coqwpv< %86-111

Rckf qpnkpgA [GU PQ

Eqorcp{ pcog qp ejgem< Iqnfgp Urtgcf Gngevtke Eqqrgtcvkxg- Kpe/

Ku c eqr{ qh vjg ejgem qt oqpg{ qtfgt cvvcejgf vq vjg qtkikpcn uwdokvvcn qh vjku
crrnkecvkqpA

[GU PQ P0C

Ku c Vcdng 41 )Hqto 212;7* gpvkvngf- Guvkocvgf Ecrkvcn Equv cpf Hgg Xgtkhkecvkqp-
cvvcejgfA Pqv tgswktgf ukpeg oczkowo rgtokv hgg ku rckf/

[GU PQ P0C
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XII. Delinquent Fees and Penalties 

This form will not be processed until all delinquent fees and/or penalties owed to the TCEQ or the Office of 
the Attorney General on behalf of the TCEQ is paid in accordance with the Delinquent Fee and Penalty 
Protocol. For more information regarding Delinquent Fees and Penalties, go to the TCEQ Web site at: 
www.tceq.texas.gov/ agency/ delin/index.html . 

XIII. Signature 

The signature below confirms that I have knowledge of the facts included in this application and that these 
facts are true and correct to the best of my knowledge and belief. I further state that to the best of my 
knowledge and belief, the project for which application is made will not in any way violate any provision of the 
Texas Water Code (TWC), Chapter 7, Texas Clean Air Act (TCAA), as amended, or any of the air quality rules 
and regulations of the Texas Commission on Environmental Quality or any local governmental ordinance or 
resolution enacted pursuant to the TCAA I further state that I understand my signature indicates that this 
application meets all applicable nonattainment, prevention of significant deterioration, or major source of 
hazardous air pollutant permitting requirements. The signature further signifies awareness that intentionally 
or knowingly making or causing to be made false material statements or representations in the application is a 
criminal offense subject to criminal penalties. 

Name: George E. ~s If\ 
Signature: 

_/ __,_~ ~ 
~ 

\ Original Signature Required 
.... 

Date: ,.. -~-\'-\ . 

TCEQ-10252 (Revised 09/13) PI-1 Instructions 
This fonn is for use by facilities subject to air quality requirements and may be 
revised periodically. (APDG 5171v209) 



GSEC Antelope Elk Energy Center July 2014
PSD Permit Amendment Application for Greenhouse Gases

2.0 PROCESS DESCRIPTION AND PROCESS FLOW DIAGRAM

The process flow diagram illustrates the process steps in the proposed gas turbine systems.

The proposed gas turbines will be a GE 7F 5-Series gas-fired combustion turbine. Supply air will be
compressed by the integral 14-stage compressors. Natural gas fuel will be combusted in GE’s DLN 2.6+
combustion system and the combustion exhaust gases will power the 3-stage expansion turbine. The
turbine is air cooled, and an evaporative air cooler and/or chiller is also used for inlet air cooling during
summer peak ambient air temperatures.

The proposed gas turbines will exhaust through stack Emission Point Numbers (EPNs) TURB2, TURB3,
and TURB4. Leaks from the natural gas supply equipment are shown as EPN NG-FUG. Sulfur
hexafluoride (SF6) will be released in low-volume leaks from circuit breakers as EPN SF6-FUG. The
natural gas heaters are indirect-fired water batch heaters used to heat the natural gas fuel above the
dewpoint. They are fueled with natural gas and discharge through EPNs NGHEATR-2A, NGHEATR-3,
and NGHEATR-4. The emergency/backup diesel generators discharge through EPNs EMERGEN2,
EMERGEN3, and EMERGEN4. Non-GHG emissions will not be covered in this permit.
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GSEC Antelope Elk Energy Center July 2014
PSD Permit Amendment Application for Greenhouse Gases

3.0 SITE INFORMATION

As shown in the Area Map, Antelope Elk Energy Center is located north of County Road 315, east of I-27
in Hale County, Texas. The location is approximately 1.6 miles north of the City of Abernathy.

The preliminary plot plan shows the location of the proposed units at Antelope.
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GSEC Antelope Elk Energy Center July, 2014
PSD Permit Amendment Application for Greenhouse Gases

4.0 GHG EMISSIONS

As noted in the Process Description, the new sources of GHG emissions on the site will include the
following:

" The combustion turbines
" Natural gas line equipment fugitive releases
" SF6 leaks from circuit breakers
" Backup/emergency diesel generators
" Natural gas heaters

GHG emissions from these sources are summarized in Table 1. The bases for and calculations of these
emissions are further discussed below and in Tables 2 through 6. The new turbines at Antelope Elk
Energy Center will not emit two of the six pollutant categories which comprise GHG pollutants, namely
hydrofluorocarbons or perfluorocarbons. The plant will emit some amount of each of the remaining four
categories of GHG pollutants (CO2, CH4, N2O, and SF6), but emissions of CO2 comprise 98.7% of the
total annual tons of GHG pollutants as CO2-e, and 99.97% of the mass emissions of GHG pollutants.

4.1 Gas Turbines

GHG emissions from the combustion turbines comprise CO2, CH4, and N2O. Emissions of CO2 and CH4

during normal operations are those estimated from turbine manufacturer data. Emissions of N2O are
estimated from the EPA’s Compilation of Air Pollutant Emission Factors (AP-42, 5th Edition) and the
maximum fuel usage rates. GHG emissions of CO2 and N2O during startup and shutdown operations were
conservatively estimated to be the same as those in normal operations. CH4 emissions during startup and
shutdown operations were estimated from turbine manufacturer data. Actual GHG emissions in these
operations will be less, based on the lower firing rate of natural gas. Table 2 provides the emission
calculation bases and example calculations.

4.2 Natural Gas Line Fugitives

Natural gas line fugitive emissions are determined from the number of pipeline components such as
control and relief valves, flanges, and sampling connections, and emission factors in 40 CFR 98 Table W-
1A. The speciation of the fugitive releases uses data on the maximum composition of GHG components
in the natural gas supply. Table 3 provides the emission calculation bases and example calculations.

4.3 SF6 Leaks from Circuit Breakers

Leaks of SF6 are based on the amount of SF6 in circuit breakers at the power plant and a standard leak rate
of 0.5% per year, which corresponds to the use of modern design circuit breakers and a comprehensive
leak monitoring program. Table 4 provides the emission calculation bases and example calculations.

4.4 Backup/Emergency Diesel Generators

GHG emissions from the emergency generator are based on the vendor maximum fuel usage rates and
vendor emission factors, excepting that emission factors from AP-42 were used for emissions of CO2.
Table 5 provides emission calculation bases and example calculations.
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GSEC Antelope Elk Energy Center July, 2014
PSD Permit Amendment Application for Greenhouse Gases

4.5 Natural Gas Heaters

Emissions from the natural gas heaters are based on the maximum fuel firing rate and emission factors
from AP-42. Table 6 provides emission calculation bases and example calculations.

18



Golden Spread Electric Cooperative Table 1: Summary of Emissions July 2014

Maximum Emission Increases

SF6 Fug

Increase TOTAL

Normal,
lb/hr

SSM,
lb/hr

Total,
tons/yr lb/hr tons/yr tons/yr lb/hr tons/yr lb/hr tons/yr tons/yr

CO₂ 698,248 698,248 1,596,020 0.032 0.14 1941.18 4,437 7,673 383.67 1,600,841
CH₄ 36 535 375 1.58 6.92 0.037 0.085 0.45 0.030 381.95
N₂O 17 17 40 0.036 0.082 39.98

SF6 0.0037 0.0037

GHG 698,302 698,800 1,596,435 1.61 7.06 0.0037 1941.25 4,437 7,674 383.70 1,601,263

CO2-e 704,352 714,927 1,617,282 39.53 173.14 83.22 1952.75 4,463 7,686 384.00 1,622,386

Turbines 2, 3 & 4
NG-Fugitives

Increase
Fuel Gas Heaters

2A, 3 & 4
Emergency

Generators 2,3 & 4



Golden Spread Electric Cooperative Table 2. GE 7F 5-Series Turbine Emission Calculations July 2014

Bases for Calculations
- Total Annual Operating Hours, Normal Maximum Operation 4000
- Total Number of 30-min Startups Per Year 635
- Maximum Duration of Startup (to 50% load), min 30
- Maximum Annual Startup Hours 317.5
- Total Number of Shutdowns Per Year 635
- Maximum Duration of Shutdown (from 50% load), min 24
- Normal Operating Hours, % of Total 87.5%
- Startup, Shutdown, or Maintenance (SSM) Hours, % of Total 12.5%
- Maximum Annual Shutdown Hours 254

1941

Maximum Emission Rates

Normal,
lb/hr

Startup,
lbs/start-

up

Startup,
lbs/hr (incl.

normal
operation)

Shutdown,
lbs/shutdown

Shutdown,
lbs/hr (incl.

normal
operation)

Annual,
tons/yr

CO" 232,749 N/A 232,749 N/A 232,749 532,007
CH# 12 147 153 171 178.2 124.97
N"O 5.82 N/A 5.82 N/A 5.82 13.3

CO20i 234,784 N/A 238,309 N/A 238,939 539,094

Example Calculation of Annual Emissions
Annual CH4 Emissions from Turbine 2, 3, or 4:

[(4000 hours X 12 lb/hr) + (635 startups X 147 lbs/startup) + (635 shutdowns X 171 lbs/shutdown)] X (1 ton / 2000 lbs) = 124.97 tons/yr

Tabulation of HAPs and N"O Emission Factors from AP-42, Tables 3.1-2a and 3.1-3
HAPs (Total) 0.00103 lbs/MM Btu
N"O 0.003 lbs/MM Btu

Tabulation of GHG Warming Potential Equivalency Factors (40 CFR Part 98 Subpart A, Table A-1)
CO" 1 kg CO2-e/kg CO"

CH# 25 kg CO2-e/kg CH#

N"O 298 kg CO2-e/kg N"O

Calculation of Normal CO2-e Hourly Emissions

(232,749 lb CO2/hr) X (1lb CO2-e/lb CO2) + (12 lbs CH4/hr) X (25 lb CO2-e/lb CH4) + (5.82 lbs N2O/hr) X (298 lb CO2-e/lb N2O) =

234,784 lbs CO2-e/hr

Note: AP-42 is the U.S. EPA's Compilation of Air Pollutant Emission Factors , 5th Edition.

- Basis of Turbine Emission Rates Vendor data except as noted
- Maximum Turbine Firing Duty, MM Btu/hr (HHV)

Turbine 2, 3, or 4
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Golden Spread
Electric Cooperative

Table 3. Natural Gas Fugitive Emission Calculations July 2014

Emission Bases and Calculations

Total Emissions for Elk Units 1-4
Emission Source Characteristics
- No. of Gas Valves: 400
- No. of Gas Flanges: 400
- No. of Gas Relief Valves: 24
- No. of Sampling Connections: 24

Emission Factor, scf/hr/component
- Gas Valve: 0.123
- Gas Flange: 0.017
- Gas Relief Valve: 0.196

- Gas Sampling Connection*: 0.123
*Used factor for gas valves since no factor is provided in Table W-1A of 40 CFR 98.

Source of Emission Factors: Table W-1A of 40 CFR 98
Annual Hours of Operation: 8760
Maximum Component Compositon, % Vol

- CH4: 93.1548

- CO2: 0.6728

Molecular Weights

- CH4: 16.04

- CO2: 44.01

Calculated Fugitive Release, scf/hr = 6 "01% 1, *1/210+054# ( "+/.44.10 ,)*513$ 4*,&-3&*1/210+05# '

63.656 scf/hr

GHG Equivalency Factors, lb CO2-e/lb:

- CH4: 25

- CO2: 1

Calculated Emission Rates Currently Permitted Emission Rate Increases
lbs/hr tons/yr lbs/hr tons/yr lbs/hr tons/yr

CH4 2.51 10.99 0.93 4.07 1.58 6.92

CO2 0.050 0.219 0.018 0.079 0.032 0.14

CO2-e 62.8 274.97 23.268 101.83 39.532 173.14

Example Calculation of Hourly Emissions (CH4):
(63.656 scf/hr) * (93.1548 scf CH4/100 scf gas) X (1-lb-mol/379 scf) X (16.04 lbs CH4/lb-mol) =

2.51 lbs CH4/hr

Example Calculation of Annual Emissions (CH4)
(2.51 lbs/hr) X (8760 hrs/yr) X (1 ton/2000 lbs) = 10.99 tons CH4/yr

Example Calculation of CO2-e Hourly Emissions
(0.050 lb CO2/hr) X (1lb CO2-e/lb CO2) + (2.51 lbs CH4/hr) X (25 lb CO2-e/lb CH4) =

62.80 lbs CO2-e/hr
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Golden Spread
Electric Cooperative

Table 4. Calculations for SF6 Fugitive Emissions
Released from Electrical Equipment

July 2014

Emission Bases and Calculations

Total Emissions from Elk Units 1-4
No. of Circuit Breakers: 12

Amount of SF6 in each Circuit Breaker, lbs: 365

Estimated annual leak rate, wt. %: 0.5
Estimated annual SF6 emissions = (12 breakers) X (365 lbs/breaker) X (0.5 % lost/yr) X (1 ton/2000 lbs) =

0.01095 tons SF6/yr

GHG Equivalency Factor, ton CO2-e/ton SF6: 22800

Estimated annual CO2-e emissions = (0.01095 tons SF6/yr) X (22800 tons CO2-e/ton SF6) =

249.66 tons CO2-e/yr

Current Permit

0.0073 tons SF6/yr

166.44 tons CO2-e/yr

Proposed Increase

0.00365 tons SF6/yr

83.22 tons CO2-e/yr



Golden Spread
Electric Cooperative

Table 5: Emissions Data and Calculations
for Emergency Generator

July 2014

Diesel-Fired Generator - Cummins QSK50-G4 NR2 or equivalent

Maximum Gross Generator Output , kW 1656

Maximum Fuel Consumption, gal/hr 109.4
Maximum Fuel Consumption (calculated), MM Btu/hr1

15.316

Maximum Brake Horsepower, bhp 2205

Annual Hours of Non-Emergency Operation 100

Number of New Generators 3

GHG Pollutants ¶

CH4 CO2 CO2-e

Emission Factor, g/bhp-hr 0.03 526.18 N/A

Hourly emissions for 1 generator, lbs/hr 0.15 2557.8 2562

Annual emissions for 1 generator, tons/yr 0.01 127.89 128

Hourly emissions for 3 generators, lbs/hr 0.45 7673.40 7686

Annual emissions for 3 generators, tons/yr 0.03 383.67 384

Tabulation of GHG Warming Potential Equivalency Factors (40 CFR Part 98 Subpart A, Table A-1)
CO" 1 kg CO2-e/kg CO

CH 25 kg CO2-e/kg CH

Example Calculation of CO"-e Hourly Emissions
(2,558 lb CO2/hr) X (1lb CO2-e/lb CO2) + (0.15 lbs CH4/hr) X (25 lb CO2-e/lb CH4) = 2,562 lbs CO2-e/hr

Example Calculation of CO" Hourly Emissions
Vendor Data: (2205 bhp) X (526.176 g CO2/bhp-hr) X (1 lb/453.6 g) = 2557.8 lbs CO2/hr

Example Calculation of CO" Annual Emissions
(2557.8 lbs CO2/hr) X (100 hours/yr) X (1 ton/2000 lbs) = 127.89 tons CO2/yr

1Based on 140,000 BTU (HHV)/gal.
2Based on Vendor Emission Data Sheet.
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Golden Spread Electric Cooperative, Inc. Table 6: Emission Bases and Calculations -

Natural Gas Fuel Gas Heater
July 2014

Heater Bases

Heat Content of Fuel: 1,020 Btu/scf

Total Heater Fuel Firing Capacity: 5.5 MM Btu/hr

Total Heater Gas Capacity: 5,392 scfh

Maximum Operating Hours per year: 4,572

Maximum Annual Burner Gas Capacity: 24.65 MM scf/yr

Number of New Units: 3

Emission Factors and Emission Calculations for Gas Combustion Pollutants

Constituent

Emission Factor

(lb/MM scf)

Source of Emission

Factor Emissions, lb/hr Emissions, ton/yr

Emissions, lb/hr

(3 units)

Emissions, ton/yr

(3 units)

CO" 1.20E+05 AP-42, Table 1.4-2 647.1 1479.0 1941.2 4437.0

CH4 2.30 AP-42, Table 1.4-2 1.24E-02 2.83E-02 0.037 0.085

N2O 2.2 AP-42, Table 1.4-2 0.0119 2.72E-02 0.036 0.082

GHG N/A N/A 647.1 1479.1 1941.2 4437.2
CO"-e N/A N/A 650.9 1487.8 1952.7 4463.5

Basis for Calculations:

Emissions (lb/hr) = [Emission Factor (lb/MM scf)] X [Fuel Usage (scf/hr)] X [MM scf/1000000 scf]

Emissions (ton/yr) = [Hourly Emissions (lb/hr)] X [Maximum Annual Operating Hours (hours/yr)] X [1 ton/2000 lb]

Emissions (lb/yr) = [Hourly Emissions (lb/hr)] X [Maximum Annual Operating Hours (hours/yr)]

Emission factors are from the EPA's Compilation of Air Pollutant Emission Factors , 5th Edition, "Section 1.4, Natural Gas Combustion", for

uncontrolled small boilers.
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5.0 PSD APPLICABILITY SUMMARY

As shown in Tables 1 and 1F, the proposed gas turbines and associated facilities will increase emissions
at Antelope Elk Energy Center by 1,601,263 tons/yr of GHG pollutants and 1,622,386
tons/yr of CO2-e. Under the U.S. Environmental Protection Agency’s (EPA’s) Prevention of Significant
Deterioration (PSD) regulations in 40 CFR 52.21, Antelope Elk Energy Center is currently a major source
of both GHG and “criteria” (non-GHG) pollutants. Under the current PSD rules and guidance, the
project to install three gas turbines and associated equipment at Antelope Elk Energy Center is required to
obtain authorization for its GHG emissions from the EPA. (A State Implementation Plan to enable Texas
to directly review and process GHG permit applications is pending.) The proposed project is also subject
to PSD review by the Texas Commission on Environmental Quality (TCEQ) for non-GHG emissions,
since it will release carbon monoxide (CO), nitrogen oxides (NOx), particulate matter less than 10
microns in diameter and less than 2.5 microns in diameter at rates above their PSD significant emission
rates. These non-GHG emissions, and other pollutants with emission rates below the respective PSD
significant emission rates, are subject to the State of Texas pre-construction authorization requirements,
and authorizations for those associated facilities and emissions will be obtained separately from the
TCEQ.

Sources and emissions subject to PSD permitting requirements because of their potential to release GHG
emissions are subject only to some of the requirements of the PSD rules. The primary requirement of a
PSD permit for GHG emissions is to require that the permitted facilities use the Best Available Control
Technology (BACT) for controlling GHG emissions. The resulting PSD permit specifies emission levels
reflecting the use of BACT, including emissions monitoring and other requirements to ensure that the
BACT emission levels are maintained during operations. An analysis of and rationale for BACT for the
GHG emissions from the new gas turbine facility at Antelope Elk Energy Center are provided in Section
6.0.

GHG emissions from the proposed gas turbine facility are not subject to other PSD permit requirements.
The facility is not subject to an analysis of ambient air impacts because there are no National Ambient Air
Quality Standards or PSD Ambient Air Increments for GHG emissions. It is not subject to
preconstruction ambient air monitoring because of the nature of GHG emissions and their potential global
impact; there is no benefit for the gathering of local ambient air monitoring data on GHG pollutants.
EPA’s permitting guidance for GHG also indicates there is no need to conduct analyses of additional
impacts on Class I areas, soils and vegetation because quantifying the impacts attributable to a single
source is not feasible with current climate change models.3

3 U.S. EPA, PSD and Title V Permitting Guidance for Greenhouse Gases, EPA-457/B-11-001, March 2011. 25



TABLElF 
AIR QUALITY APPLICATION SUPPLEMENT 

Permit No.: 109148 I PSDTX1358 Application Submittal Date: July 2014 

Company: Golden Spread Electric Cooperative, Inc. 

RN: RN105862510 Facility Location: Plant site is north of County Road 315, 
east ofl-27, and bounded on the east by County Road P, 
about 1.6 miles north of the City of Abernathy, Texas 

City: Abernathy County: Hale 

Permit Unit I.D.: Antelope Elk Energy Center Permit Name: Turbines 2, 3, and 4 

Permit Activity: D New Source [g) Modification 

Complete for all Pollutants with a Project Emission Increase. POLLUTANTS 

Ozone 

voc NO. co PM1o PMz.s NOx S02 C02-e 

Existing Site Nonattairunent Permit? No No No No No No No No 

Existing Site PSD Permit? No Yes Yes No No Yes No Yes 

248.48 261.64 496.18 146.15 146.15 173.1 1 Existing site PTE (tpy)? 48.45 728,408 
'4 11 

Proposed project emission increases1? 95.69 427.57 785.64 64.20 64.20 427.57 37.45 1, 622,5S2"" 19 

Is the existing site a major source? No Yes Yes No No Yes No Yes 

If not, is the project a major source by itself? No Yes Yes No No Yes No Yes 

If site is major source, is project increase significant? Yes Yes Yes Yes Yes Yes No Yes 

If netting required, estimated start of construction: N/A since major "existing" unit has just started construction and 
other existing units are un-modified. 

5 years prior to start of construction N/A contemporaneous 

Estimated start of operation N/ A perio~ g-

Net contemporaneous change, including proposed project (tpy) 95.69 427.57 785.64 64.20 64.20 427.57 37.45 

Major NSR Applicable? Yes Yes Yes Yes Yes Yes No 

The representations man: the accompanying tables are true and correct to the best of my knowledge. 

Ll ...,. ....., Vice President, Production 1- - ., - \ L.{ 
Sig~ture"'\j Title 

'\...-

1 Sum of proposed emissions minus baseline emissions, increases only. 

TCEQ- 10154 (Revised 04/12) Table IF 
These forms are for use by facilities subject to air quality permit requirements and may 
be revised periodicaUy. (APDG 5912v2) 

Date 

1 ,622.~ ;;! 

Yes 
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6.0 BEST AVAILABLE CONTROL TECHNOLOGY (BACT)

EPA’s PSD rules require that any emissions emitted above the significant increase level, and thus subject
to the PSD permitting process, be subject to the BACT analysis. Title 40 CFR 52.21(b)(12) reads in part:

Best available control technology means an emissions limitation (including a visible emission
standard) based on the maximum degree of reduction for each pollutant subject to regulation under
[this] Act which would be emitted from any proposed major stationary source or major
modification which the Administrator, on a case-by-case basis, taking into account energy,
environmental, and economic impacts and other costs, determines is achievable for such source or
modification through application of production processes or available methods, systems, and
techniques, including fuel cleaning or treatment or innovative fuel combustion techniques for
control of such pollutant. In no event shall application of best available control technology result in
emissions of any pollutant which would exceed the emissions allowed by any applicable standard
under 40 CFR parts 60 and 61.

BACT is established in a top-down analysis where the most effective control technology is selected if it is
technically feasible and has “reasonable” energy, environmental, and economic/cost impacts. As
described in EPA’s PSD and Title V Permitting Guidance for Greenhouse Gases (EPA, 2011) the steps to
be followed in establishing BACT are the following:

1) Identify all available control technologies
2) Eliminate technically infeasible options
3) Rank remaining control technologies
4) Evaluate most effective controls and document results
5) Select the BACT

These steps are used below to evaluate and select BACT for the proposed turbine facility at Antelope Elk
Energy Center.

6.1 Gas Turbines

6.1.1 Step 1 - Identify all available control technologies.

There are four fundamental control technology options for the gas turbines. The first is carbon capture
and storage (CCS). CCS is an add-on technology that captures GHG emissions resulting from natural gas
combustion before they enter the atmosphere. In this instance the captured CO2 would be compressed
and transported via pipeline to a site where the CO2 could either be stored or used (for example, for
enhanced oil recovery). The second option is the use of combined cycle technology instead of simple
cycle turbines. The third option is use of a fuel with lower GHG emissions per unit of energy. The fourth
option is the baseline option of using an efficient gas turbine technology and maintaining and operating
each turbine train component properly.

6.1.2 Step 2 - Eliminate technically infeasible options.

According to EPA GHG Permitting Guidance document a technology is technically feasible if it (1) has
been demonstrated and operated successfully on the same type of source under review or, (2) is available
and applicable to the type of source under review.4

4 Ibid, page 33.
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Carbon Capture and Storage

In the United States, there are presently no existing demonstrations of CCS systems used in the removal
of CO2 from natural-gas turbines, from turbines fired with other fuels, or from gas-fired, liquid-fired, or
solid-fired boilers and furnaces.5 One project, the Kemper County Integrated Gasification Combined
Cycle Project, is under construction in Mississippi.6 This project features the removal of CO" from a
syngas produced from coal gasification; the syngas is then used in a conventional combined cycle power
unit. A similar demonstration project, the Texas Clean Energy IGC project, has been planned for
Penwell, Texas but construction has not begun.7 Both of these projects will use technology in a pre-
combustion application similar to gas processing conducted in petroleum refineries and natural gas
treatment facilities, and do not demonstrate CCS on post-combustion equipment exhausts. Combustion
exhausts are at low pressure while gasifier streams are at medium to high pressure: the low pressure in
turbine exhausts limits the availability, viability, and practicability of technologies for the removal of CO2

since some technologies are viable only at medium or high pressure. In addition, the concentration of
CO" in combustion exhausts is much lower than in gasifier streams. Overall, the lack of utilization of the
CO2 capture/compression/transport/storage as BACT reflects the emerging nature of the CCS technology
and the fact that it is not deployed even in demonstration projects on combustion sources.

Just two years ago, the President’s Interagency Task Force on Carbon Capture and Storage 2010 report
found,

Current technologies …are not ready for widespread implementation primarily because
they have not been demonstrated at the scale necessary to establish confidence for power
plant application. Since the CO2 capture capacities used in current industrial processes
are generally much smaller than the capacity required for the purposes of GHG emissions
at a typical power plant, there is considerable uncertainty associated with capacities at
volumes necessary for commercial deployment.8

CCS systems comprise three key systems: capture, transport and storage.

Capture

The CO" capture system uses one of several absorption processes to absorb CO" from the combustion
exhaust gas into a liquid such as monoethanolamine. The absorbed CO2 is then released by changing the
temperature and/or pressure of the absorbing liquid. The enriched CO" stream must then be compressed
for transport to storage or an end-use. The absorption and compression processes increase the internal
energy use for the power plant by 10-40%.9

Transport

5 Search of EPA’s RACT/BACT/LAER Clearinghouse, EPA Clean Air Technology Center, 10/8/2012, and literature survey.
6 Whether Mississippi Power can recover the costs of building the Kemper facility is currently pending before the Sixth Chancery
Court District of Mississippi.
7 According to the Penwell project website, as of September 14, 2012 construction of this project had not begun.
http://www.texascleanenergyproject.com/news-room/
8 Report of the Interagency Task Force on Carbon Capture and Storage, August 2010.
9 Intergovernmental Panel on Climate Change, Special Report on Carbon Dioxide Capture and Storage, (Bert Metz et al. eds.,
2005)
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The availability of transportation to move the captured CO2 presents a second critical issue to the
technical viability of the CCS option.

CO2 pipelines in the Permian Basin are shown in the figure below. There are presently no existing
pipelines that could transport the CO2 stream from Antelope Elk Energy Center to a storage facility or an
enhanced oil recovery (“EOR”) field. The closest existing CO2 pipeline – the Anton-Irish Pipeline - is
located

CO2 Pipelines in the Permian Basin10

about twenty miles west of Antelope Elk Energy Center. The Anton-Irish Pipeline is an 8” pipeline that is
privately owned by Oxy Permian and the line’s capacity is dedicated to Oxy’s operations.11 Because this
is a private line, GSEC cannot demand access to the line and even if Oxy were amenable to GSEC using
its line, whether the pipeline or the site it delivers to have any available capacity is unknown to GSEC. In
addition the Anton-Irish line may not be suitable for the transportation of anthropogenic CO2. In its 2012
report The Global CCS Institute noted:

10 Advanced Resources International, Basin-Oriented Strategies for CO2 EOR: Permian Basin, prepared for U.S. Department of
Energy, February 2006.
11 A Policy, Legal and Regulatory Evaluation of the Feasibility of a National Pipeline Infrastructure for the Transport and Storage
of Carbon Dioxide, page 38 (September 2010).
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[T]here are significant differences between the US experience with CO2 EOR pipelines
(mainly dealing with naturally occurring CO2), and the expertise needed to design
transport systems for anthropogenic CO2. The composition of CO2 that is captured from
power plants, for instance, will influence the hydraulics calculations that are needed to
design these pipelines. Impurities or by-products such as nitrogen, argon, methane, and
hydrogen lower the density of a CO2 stream, resulting in a higher pressure
drop…Moreover, combinations of impurities (e.g. from different sources) could together
raise the critical pressure more than that from one component in isolation. The
characteristics of CO2 with impurities are therefore vitally important to know in order to
properly engineer a CO2 transport system. Detailed thermodynamics of CO2 with
impurities has been modeled, but the available models need to be further validated.12

Aside from the costs related to the building of a new CO2 line, there are other adverse factors. Private
right of way would need to be obtained from likely hundreds of landowners. The sensitivity of and
impact on wildlife of such a pipeline would need to considered along with the time delays inherent in
obtaining all of the required permits and approvals from State and possibly Federal agencies.

Storage

Finally, the availability of a geologic storage site for the storage of the captured CO2 or for use in EOR
operations presents many technical challenges. After a search of publicly available information, GSEC
was unable to find any geologic sites in the immediate vicinity of Antelope Elk Energy Center that are
viable for large-scale, long-term CO2 storage. Even if there were a storage site with available capacity,
any geologic site to be used for CO2 injection and storage would need to be extensively characterized and
studied which would take several years and would cost several million dollars.13 The viability of a
potential storage site depends on the trapping mechanisms and capacity of the geological formations, and
the risks for environmental effects on subsurface and surface waters resulting from pipeline and storage
facility leaks. In addition the quality of the CO2 produced from the Antelope Elk Energy Center would
impact the suite of storage options available to it. While EOR sites exist in the Permian Basin, Antelope
Elk Energy Center is approximately 20 miles away from the nearest possible pipeline terminus and the
transportation challenges noted above would apply. In addition, whether the captured CO2 would be
suitable for injection as part of an EOR operation is unknown.

Because of the lack of demonstration of CCS on gas turbine power plants, and other power plant
applications, lack of commercial deployment, lack of a transport pipeline, and uncertainties on the
possible use of the CO2 for EOR or for storage in geologic storage sites, CCS is not considered to be a
technically viable option.

Combined Cycle Technology

The EPA’s “PSD and Title V Permitting Guidance for Greenhouse Gases,” indicates that the use of
combined cycle turbine technology could be considered as “redefining-the-source” and excluded from
consideration at Step 1 on a case-by-case basis if it can be shown that application of this control
technology would disrupt the basic business purpose for the proposed facility. GSEC’s project provides
peaking and intermediate power quickly when dispatched to respond to varying needs of the
electric grids GSEC supports, including support of renewable power generation by maintaining grid
stability when wind power generation decreases, and to expeditiously shut down when no longer needed.

12 Global CCS Institute, The Global Status of CCS: 2012, Canberra Australia, 123-124 (emphasis added).
12 Ibid. at 129.
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Simple cycle turbines, such as those proposed, are well suited for peaking power supply due to their
ability to rapidly respond to immediate needs for additional power generation at variable levels and
quickly cease operation when those additional power needs are satisfied. Simple cycle turbines are also
well suited for this smaller peaking and intermediate facility (100-200 MW) by providing the flexibility to
operate at partial load and respond to dispatch requirements in smaller increments than would be
practicable with the operation of a larger combined cycle plants.

Combined cycle units generally have higher efficiencies than simple cycle units; however, while
combined cycle units are well suited as baseload power generating units, combined cycle units cannot
provide the rapid response and shutdown required of a peaking power source producing power to sell in a
deregulated market or responding to fluctuations in renewable power generation. The start-up sequence
for a combined cycle plant includes three phases: 1) purging of the heat recovery steam generator
(HRSG); 2) gas turbine speed-up, synchronization and loading; and 3) steam turbine speed-up,
synchronization and loading. The duration of the third phase of this process is dependent on the amount of
time that the plant has been shut down prior to being restarted, because the HRSG and steam turbine
contain parts that can be damaged by thermal stress and require time to heat up and prepare for normal
operation. For this reason, the complete startup time for a combined cycle plant is typically longer than
that of a similarly sized simple cycle plant. In meeting GSEC’s fundamental needs, the combustion
turbine needs to be able to start up quickly, cycle off when not required, and accommodate the rapidly
changing scale and complexity of providing power generation support for renewable energy sources.

Fast-start technology is capable of enabling startup of a combined cycle combustion turbine within 30
minutes; however, the technology requires that the unit be maintained in a state allowing warm or hot
startup. To keep the HRSG and the steam turbine seals and auxiliary equipment at a sufficiently high
temperature to allow for quick startup of the combustion turbine, the facility would have to continuously
operate an auxiliary boiler. These longer startup times are incompatible with the purpose of the proposed
project to provide a rapid response to changes in the supply of renewable power and demand for
electricity.

An additional concern with the use of a combined-cycle configuration is the thermal mechanical fatigue
due to the large numbers of startups and shutdowns. There are many considerations in the successful
selection of a steam turbine design that include correct steam chemistry, establishment of steam
seals, vibration, and controls. For fast-start technology, one of the most important factors is the thermal
stress management. For a high pressure drum type HRSG, thermal stress management becomes an
integral part of the design considerations. For fast-start technology to optimize the startup to minimize the
time to dispatch power without a system failure, the gas turbine and steam turbine must be thermally
decoupled. The steam turbine metal temperature at the startup initiation is a key controlling factor to
establishing startup times. To help alleviate, to a certain degree, the impacts from thermal stress, a
stronger alloy steel (resulting is a higher cost) may need to be used in the steam turbine.

If combined cycle turbines were incorporated into combined cycle units, the minimum electricity
generation output would be substantially higher than the 100 MW minimum output of a simple cycle
configuration. GSEC’s business purpose requires the ability to accommodate flexible and on-demand
operations in the 100 MW to 202 MW range, including the operational flexibility to start up and shut
down to respond immediately to variable electricity grid demand in support of renewable power sources
within GSEC’s power generation portfolio and as dispatched by ERCOT and SPP.

Based on the defined business purpose of the proposed project and for the reasons discussed above, the
use of combined cycle units would result in a redefinition of the source for this specific project and can be
excluded from Step 1 of this BACT analysis.
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Use of Fuel with Lower GHG Emissions

The use of natural gas fuel is technically viable.

Use of Efficient Turbine Technology and Operating and Maintaining the Unit Efficiently

Gas turbo machinery such as that proposed for use at Antelope Elk Energy Center are readily
commercially available and demonstrated in practice, and are considered to be technically viable. The
new turbines proposed for Antelope Elk Energy Center have low heat rate (conversely, a high energy
efficiency) due to the use of advanced gas turbine technology. By minimizing fuel usage, these
techniques also minimize the release of GHG.

6.1.3 Step 3 - Rank remaining control technologies.

The BACT options proposed by GSEC comprise both of the technically viable options: 1) use of natural
gas fuel, and 2) use of efficient gas turbine technology.

6.1.4 Step 4 - Evaluate the most effective controls and document results.

The base case options of the use of natural gas fuel and advanced F class turbines entail no adverse
economic or energy impacts.

6.1.5 Step 5 - Select the BACT.

Technical feasibility and demonstration, economic, energy, and environmental impact factors all support
the base case options as BACT. BACT for GHG emissions is the use natural gas fuel combined with the
efficient gas turbine technology proposed for the Antelope Elk Energy Center, with the turbines operated
and maintained properly according to the manufacturer recommendations.

6.2 Natural Gas Line Fugitives

Increased fugitive emissions from the natural gas supply lines due to the proposed project amount to
173.14 tons/yr of CO2-e emissions, and 7.06 tons/yr of GHG emissions on a mass basis.

6.2.1 Identify all available control technologies.

Piping fugitive leaks can be controlled by three basic approaches:

1) Use of leak-less and/or seal-less equipment,
2) Use of a leak detection and repair program using either periodic leak inspection by instrument or

remote sensing of leaks by infrared camera,
3) Use of audio/visual/olfactory (AVO) observations of leaks in periodic walkthroughs as part of normal

operations. (This method of control results in the base emissions of fugitive leaks.)

6.2.2 Eliminate technically infeasible options.

Leak-less piping equipment has been used in the chemical process industry when toxic or hazardous
materials are used. They have not been used in natural gas supply lines, and operating/maintenance
problems with their operation would require line shutdowns to effect repairs. Because of the safety risk
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and increased GHG emissions of line shutdowns to repair leak-less equipment, and because the natural
gas fuel lines do not contain toxic or hazardous materials, the use of leak-less piping components is
infeasible and impracticable. The other options to control fugitive leaks are technically feasible.

6.2.3 Rank remaining control technologies.

Both instrument detection of leaks and remote sensing of leaks have been determined to be equivalent
control methods by EPA.14 These methods are ranked as most effective, with an estimated effectiveness
of 75-95%. AVO methods are less effective since their observations are not conducted at specified
intervals. However, because of the presence of natural gas odorants and the high pressure of the natural
gas, AVO is moderately effective. We have not attributed a control efficiency to the AVO monitoring by
periodic walk-around inspections because this technique is very likely included with the emission factor
used to estimate GHG emissions.

6.2.4 Evaluate the most effective controls and document results.

Leak monitoring quarterly using instrument monitoring or remote sensing would provide an overall
reduction of 85% of the CO2-e emissions from equipment leaks, at a cost effectiveness of $150-290/ton
CO2-e reduced. Periodic AVO monitoring, as a base option, would have no costs other than those
included in normal plant operation and maintenance expense. None of these options have significant
adverse environmental or energy impacts.

6.2.5 Select the BACT.

Due to the high cost of instrument monitoring or remote monitoring of leaks, with a cost effectiveness of
$150-290/ton CO2-e, neither of these options are BACT for fugitive leaks from the natural gas supply
system. BACT is the periodic AVO observation of piping equipment.

6.3 SF6 Leaks from Circuit Breakers

Increased SF6 leaks from circuit breakers will amount to 83.22 tons/yr of CO 2-e emissions, and 0.00365
tons/yr of GHG emissions on a mass basis.

6.3.1 Identify all available control technologies.

There are two technology options. The first is to replace SF6 with an alternate dielectric material or
alternative type of circuit breaker. The second is to use comprehensive leak detection with modern SF6

circuit breaker technology.

6.3.2 Eliminate technically infeasible options.

Although the development of alternative dielectric materials and types of circuit breakers is underway, no
alternative or option has been found to be superior to SF6 based circuit breakers for high voltage
applications. SF6 provides better electrical insulation, and quenches electric arcs more effectively.
Circuit-breakers using SF6 as the insulating and quenching medium are smaller, safer, and have longer
useable lifetimes than alternatives. As such, the use of alternate dielectric materials or types of circuit
breaker is not technically feasible.

14 73 FR 78199-78219, December 22, 2008.
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The use of leak detection and modern SF6 circuit breaker technology is feasible.

6.3.3 Rank remaining control technologies.

The use of modern circuit breaker technology and comprehensive leak detection methods will allow
Antelope Elk Energy Center to achieve a leak rate of 0.5%/year.

6.3.4 Evaluate the most effective controls and document results.

The use of modern circuit breaker technology and comprehensive leak detection methods will not cause
any significant adverse economic, environmental, or energy effects.

6.3.5 Select the BACT.

Use of modern circuit breaker technology and a comprehensive leak detection and disposition program
constitutes BACT. The comprehensive program will involve inventory and use tracking, leak detection
by hand-held halogen detectors, and low-gas density alarms. It will also include a recycling program so
that SF6 is evacuated into portable cylinders rather than vented to atmosphere.

6.4 "$%')(!#mergency Generators

The diesel fired emergency generators will each normally operate less than 100 hours per year in non-
emergency operations. GHG from the three proposed emergency generators will amount to 384 tons/yr of
CO2-e emissions, and 383.7 tons/yr of GHG emissions on a mass basis.

6.4.1 Identify all available control technologies.

There are two options for control of GHG emissions from the emergency generators. The first is to
implement an add-on CCS option. The second is to use a modern efficient generator technology and to
maintain and operate the emergency generator properly, according to manufacturer recommendations and
good combustion practice.

6.4.2 Eliminate technically infeasible options.

The use of CCS is not technically feasible for the emergency generator due to the generator’s infrequent
but critical operating requirements for quick response, short-duration operation; the operating period for
the generator would usually end before the CCS absorption unit has reached normal operation. Except for
its periodic testing, the emergency generator is intended to operate only for situations when grid power
may not be available, when its entire electrical output is required for the situation. No CCS systems have
been demonstrated for use on emergency generators.

Use of modern generator technology, and maintaining and operating the generators properly is technically
viable, as demonstrated by widespread use of these units.

6.4.3 Rank remaining control technologies.

The only option is the base option to use modern generator technology, and to maintain and operate the
generators properly, according to manufacturer recommendations and good combustion practice.
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6.4.4 Evaluate the most effective controls and document the results.

GHG emission estimates for the emergency generators reflect the base option of the use of modern
generator technology and to maintain and operate the generators properly. There are no cost impacts for
this option. Energy usage for the generators is comparable to that of a simple cycle gas turbine. There
are no adverse environmental effects from the limited operation of the generators.

6.4.5 Select the BACT.

BACT is to use modern generator technology, and to maintain and operate the generator properly
according to manufacturer recommendations, and to operate at the minimal schedule proposed in the
permit application.

6.5 Natural Gas Heaters

GHG from the proposed three natural gas heaters will amount to 4463 tons/yr of CO2-e emissions, and
4437 tons/yr of GHG emissions on a mass basis.

6.5.1 Identify all available control technologies.

There are three options for control of GHG emissions from the natural gas heaters. The first is to
implement the add-on CCS option. The second is to use an alternate design to the indirect-fired water
bath heater. The third is to maintain and operate the heaters properly, according to manufacturer
recommendations and good combustion practice.

6.5.2 Eliminate technically infeasible options.

The use of CCS is not technically feasible for the natural gas heater due to the small size of the
combustion unit. No CCS systems have been demonstrated for use on heaters of this size nor on heaters
of this configuration.

Due to process safety considerations, and due to the low heat demand needed to increase the temperature
of the turbine natural gas fuel above the dewpoint, heaters in this type of application are nearly always of
the indirect-fired water bath configuration. This type of heater achieves an energy transfer efficiency of
70-80%. Higher efficiency direct-fired heaters are not considered to be technically feasible due to process
safety issues, and to control issues which can lead to overheating the natural gas stream.

Maintaining and operating the heater properly is technically viable, as demonstrated by widespread use of
these units.

6.5.3 Rank remaining control technologies.

The only option is the base option to maintain and operate the heater properly, according to manufacturer
recommendations and good combustion practice.

6.5.4 Evaluate the most effective controls and document the results.

GHG emission estimates for the natural gas heaters reflect the base option to maintain and operate the
heater properly. There are no cost impacts for this option. Energy impacts are comparable to other
heaters of this type. There are no adverse environmental effects from the operation of the heaters.
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6.5.5 Select the BACT.

BACT is to maintain and operate the heaters properly according to manufacturer recommendations.

6.6 Proposed Emission and Production Limits, Monitoring, and Maintenance Requirements

Table 7 shows the emission and production limits, monitoring, and maintenance requirements proposed to
support BACT.
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Emission Source
Emission and Production

Limits
Monitoring Requirements Maintenance

Requirements
Gas turbines (3) • 532,700 tons/yr CO2

(each turbine)
• 232,749 lbs/h CO2 (each

turbine)
• 1217 lbs CO2/MWh

(gross) @ max. load
• 1558 lbs CO2/MWh

(gross) @ at 50% load
(max. limit for any load)

• Determine hourly and
annual GHG emissions
using 40 CFR 98.43

• Determine and record
CO₂ emissions on a
rolling 4572 operating
hours basis

• Record gross electricity
output in MWh on a
rolling 4572 operating
hours basis

• Determine and record lbs
CO2/MWh (gross) as a
rolling 4572 operating
hours basis

• Operate and
maintain all
equipment according
to manufacturer
recommendations

Natural Gas
Piping Fugitive
Leaks (Total)

• 275 tons/yr CO2-e (total) • Record leak observations
reporting by operating
and maintenance staff

• Operate and
maintain all
equipment according
to manufacturer
recommendations

SF6 Fugitive
Leaks (Total)

• 250 tons/yr CO2-e (total) • Use inventory records to
determine SF6 and CO2-e
emissions on a calendar
year basis

• Monitor for leaks using
halogen detector on a
monthly basis

• Implement a
recycling program
so that SF6 is
evacuated into
portable cylinders
rather than vented to
atmosphere.

• Operate and
maintain all
equipment according
to manufacturer
recommendations

Emergency
Generators (3)

• 128 tons/yr CO2-e (each
generator)

• Determine annual CO2-e
emissions using 40 CFR
98.33 on a calendar year
basis

• Operate and
maintain all
equipment according
to manufacturer
recommendations

Natural Gas
Heaters (3)

• 1488 tons/yr CO2-e
(each heater)

• Determine annual CO2-e
emissions using 40 CFR
98.33 on a calendar year
basis

• Operate and
maintain all
equipment according
to manufacturer
recommendations

Table 7. Proposed Emission and Production Limits, Monitoring, and Maintenance Requirements


